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Abstract of JP1 1 035589 

PROBLEM TO BE SOLVED: To produce a ruthenium compound which is a liquid at ambient temperature for 
prepating an Ru or an Ru02 film as a thin film for electrodes of a semiconductor device according to a chemical vap 
deposition (CVD) method and to provide a method for producing the ruthenium compound. SOLUTION: This bis 
(ethylcyclopentadienyl) ruthenium or bis (isopropylcyclopentadienyl) ruthenium is a liquid at ambient temperature an 
has a sufficient vapor pressure at about 100 deg.C. Thereby, the compound as a CVD raw material can quantitative 
be fed by gas bubbling or a liquid mass flow controller and thermally decomposed on a substrate at 600 deg.C in a 
hydrogen atmosphere to form a pure Ru thin film. The compound can be produced in high yield by reacting rutheniu 
trichloride hydrate with ethylcyclopentadiene or isopropylcyclopentadiene and zinc powder in an alcohol solvent at a 
temperature within the range of -30 to 0 deg.C. 
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[0003] D..E. Trent, B. Paris a 
nd H. H. Krause, Inorg. Chem. 
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W. -C. Shin and S. -G. Yoon, 9 
th International Symposiu 
10 m on Integrated Ferroelec 
tries (Santa Fe, NM. March, 1 
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(C 5 H 4 CCH) , If-iWl'fyi! > (C 5 H 5 ) 

Ru (c 5 h< chch 2 ) . fx (*^;u->^n^> 
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^)l)^y L /±> (C 5 H 5 ) Ru (C 5 H 4 CH 2 CH 
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9) t:X (IfJk>^D^>^yI^) & F e 
(C 2 H 5 C s H 4 ) 2 t R u C 1 3 (kOU«>H 
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Hr C 5 H 4 ) 2 

[0012] 

^yIZJH Jl/fX^ARu (C 2 H 5 C 5 H 4 ) , & 

cfctxex «y^aejk>^D^>^yxx;i/) ;u^x 

•^ARu ( i C 3 H 7 C 5 H 4 ) 2 *58 



( 4 ) 



5 

mm&izmnrz^x (x^;u->^ w<->9 vxx 
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(-T V^D fcf;u->^ n^>^ yl'jK Jl/f^^A R u 
( i C 3 Hr C 5 H 4 ) 2 O^3t^^-e^^>o *r<DMM 
te. P. P e r t i c i , G. Vitulli, and 

L. Porri, J. C. S. Chem. Comm. 
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20 #^n^;i/^x^ Ait^^ojSse^tc^p-r^^^^^^ 

[0 0 19] £/££l&4fcte^l&Til£#:tKT£> 0 , ffcScD 

7'J (£{C&4b®l&*i^£^tr) £#if§l^ ±^^i&£ 
->^a^>^vXX^) JU^X^ A R u (C 2 H 5 C 5 

30 h 4 ) 2 :fc£tft:;* (^yynejk>^D^>^yxz 

;U) J^X^ARu ( i C 3 Hr C 5 H 4 ) 2 

t 2 stt^ffeo^Tfes, tiatoMfii ooc 
m 2 ©t^ot^^, 
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;!/x^D^>^ vXXJU) J^X^ARu ( i C 3 H 7 

c 5 h 4 ) 2 ^^^ta^stfefes, mgtmzzifott 

fttt 1 P P mJ^TtCT^^o ^^l^< co^^^H^ 
ib^^^7KT^^^n§^:i6^, ^tl^lppml^T 

^x>) ^<75^^i4^^^;EE^;i/^x-j7 A<b^^<h^T 

50 ^^^ffl^-^CO^cfcV^ 
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CO 0 2 2] Mr**5«CfB«0<fc^fC, tfx 

(x^;uv^ n^>^>?x-;u) ;u-5rx^ a r u (c 2 
H 5 Cs H< ) 2^cttt'X (*r y^p tf;i^>* D^> 
^xXX^Ru (iC 3 H 7 C 5 H 4 ) 2 £m>T, C 

^icsio, 5 o o o Qvomfot-vf&ftmz&z t 

[ 0 0 2 3] *«W"CR u»8t*^fc^«*tt. 

frz>&j&^Mm<D&t3L^m&m<D&mm-c&2>. ruo 
tjccfc off en*. 

[ 0 0 2 4] 

(C 2 H 5 C s H, ) 2 

■J 7 7*;^3>r>D'-, @ fiD P , 

«#3jJ««r«A&5 0 0 ml Hn77X3^S^IiL 
7 ;i/Xf >^S^i x^;-Jl.2 0 0ml$tt:&^, 
&{fc;U^X^ AH7fc*a$& 2 5 . Og (9 5. 6 
mmol) «:ffc&*»# :0^77X3S:- 
3 0t:tcm^b> IfJW>^P^>^yX>4 0 g (4 
2 5mmol) 2 0 0 * u/ ^ 7 > 

5 ^< ><£]|3eg£#T5®$8*ft 9 . 55g (146mm 
o 1) £7#£iJL, 77^3Rjt«r&a»»aib&*« 

25 — iot0iii:§oL s — i onmrnx, 
#»ist£m»m*»mvT®&* 1 mr$x-?'<x<DW& 
w&mmism-Dft. zom, mu&\*- 2 s~~- 1 ot 

O^HtC^ofco ^^T'10tl;2 0^^ofc(0^, » 

xntcno. i gi*o*E«os»»o*^a^T^ 

^ 'J^{c^\^l7-> 5 0 0 m 1 Sfinx., 82#^3?*£fE£ 

L, &Hf£> TtJ>7--is3 >-?±m&mz\Emistz. 

»0. 1 To r r OS^IfT 1 0 0 *C OS # £ ft 
34. lwt% (31fifl35. 2wt%) "C&ofCo C 
u (C 2 H s C 5 H 4 ) 3 X&Q . 68mmo I te4X^ 
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7 1 XfcttMSLfc. 1 . 4 g/c m 3 . M(i6t 

fxX^-ytl^E^i^Lfet^^, 0. 3Tor 
r/1 OOtTfe^fc, C©*#:<D^:>fi»»«f«[tt, ^ 

F e < 1 , Z n < 1 , A1<1, SKI, N a < 1 , 
Ca 1, Mo<3, Pd<3 
[0 0 2 5 ] 

10 fcfx (-fV^Dt:;i/y^P^>^yXXJl/) Jbfx^A 
Ru(iC 3 H 7 C 5 H 4 ) 2 

mmmiiz&^x. x^^v-^n^v^^xxc^A 

X, <yynt:jk>^n^>^yx>4 5g (4 16m 
mo 1 ) timtt. §H*6#Jl <h|B|i;«fc5K:JRJBb. 
©JRLfc. BlO. lTor.r©K$«BT, 110t# 
iS©S#£#fc. CCD^^te, i&l£fe*&#2 2. 5gT 
Ru»ftII43 1. 0wt% (IiI3 2. 0wt%) 

-c&o/t. :n«t7 (-r y tf;i^5/^n^>^ >?x 

x;U) JbfX^ARu (iC, H 7 C s H< ) 2 
20 0,71 mm o 1 \Z$Lm 7 4 % IC*B^ Lfco 1 . 2 

6 g/cm 3 , HA I* 2 lrr&O. 3§^^^^i:^0 
-S>-f ^*><aT&ofco 7-Y 7 fxXD-7'tl^E^I 
^L/fctu^, 0. 2To r r/1 0 Ott^ofc, 
[ 0 0 2 6 ] 

Uli 1 (C^HT, JL^)\s>-? U^>& i?JL><D{±&& 

£ 2 o - 3 o r-eff ^ js^iam^r 2 0 - 3 o r-rfTo 

ge<jcot*X (if^y^D^V^yi^^) ;u^x 
^ARu (C 2 H 5 C 5 H 4 ) 2 tti<#^nt, a,^ 

[ 0 0 2 7 ] 
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t'X (XfJk>^P^>^yXXJl/) J^X^ARu 
(C 2 H s C 5 H 4 ) 2 &ffl^itCVDSt:«k"4«Ru 

40 ^^^t§43cfc^^^»S^^O^:^^D-^ 'J -M&# 
>y<hE^H^Tl OTo r r©MEC§^fc 0 t:X 
(X^Jl/v-^ D^>^ ylXJl/) JL^fX^ARu (C 2 

h 5 c s h 4 ) 2 i 5 g&3&mirrcmm&&$: ioot 

OfifflW iCAn, +t'Jt-^*3l«10sccmt 
XXJl/) Jl^fX^ARu (C 2 H 5 C 3 H 4 ) 2 £f&5£ 

m**^* mftMKfo&izmAVfco f&ftffiKfo$g*x- 

0, t'x (ifjk/^p^/^yi-^) ;i^fx^A^ 
50 C©I^±C^^T^^l>, fCRuiR^20»WC5 
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t:x (-f yypt:;w>^n<>^yx-jw ;u^x^a 

Ru ( i C 3 H 7 Cs H 4 ) 2 &fflVifcCVDftl:«k« 
R u O 2 S^OfJit 

3 fcis^T, b*x (x^;p>-^ n^>^ >>xx 
;U) j^r^ARu (C 2 H 5 C 5 H 4 ) 2 £tf* (-T 
vynejk>^n^>^yxz;w Jl^f-^AR u (i 

C 3 H 7 C 5 H 4 ) 2 tCft*.* Cn$^7X7D-3 

<o*&##«H<Din»»«± (38ot) 
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CVD^rfT^fco 20»T70nmORuO,iR*«» 
[ 0 0 2 9 ] 

>^vXx;U) Jbf-^ARu (C 2 H s C 5 H 4 ) 2 

r^ARu (iC 3 HrC 5 Hj 2 lt 
10 1 0 Ot:WiS-C3t»3&3IS*JE**UT^*<D"C v 

c vumm £ it, ^7/\7'j>n^wvx7D 

[^23 



i&J& (TC) ^Stffi (To r r/*"C) 
Ru (CzHsCeH.) a 6 0. 3/100 

Ru ( i CH,C 5 H4) 2 21 0. 2X100 



